Interspecies differences in the major DNA adducts formed from benzo(a)pyrene but not 7,12-dimethylbenz(a)anthracene in rat and human mammary cell cultures.
Mammary epithelial cells from rats and humans show both quantitative and qualitative species- and carcinogen-specific differences in their abilities to activate benzo(a)pyrene (B(a)P) and 7,12-dimethylbenz(a)anthracene (DMBA). Previous studies of the DNA binding of these compounds in mammary epithelial cells demonstrated that rat cells bound relatively more DMBA than B(a)P to DNA under identical treatment conditions, while the opposite pattern was exhibited by human mammary epithelial cells. The specific DNA adducts formed in these cells after 24-h incubations with [3H]DMBA and [3H]B(a)P were analyzed to determine if there were qualitative as well as quantitative differences in the amounts of individual adducts. Similar proportions of specific DMBA-DNA adducts were found in both rat and human cells, although the total amount of adducts formed was significantly higher in the rat cells. In contrast, an essentially qualitative species-specific difference was observed in the major B(a)P-DNA adduct present in the rat and human cells. The major B(a)P adduct formed in the human mammary epithelial cells was identified as the (+)-anti-B(a)P-7,8-dihydrodiol-9, 10-epoxide(BPDE)-deoxyguanosine adduct. However, this adduct was formed at very low levels in the rat mammary epithelial cells. The rat cells contained a large proportion of syn-BPDE adducts, and other unidentified B(a)P-DNA adducts. The high level of the (+)-anti-BPDE-deoxyguanosine adduct in the human but not the rat mammary cells is consistent with the potential role of (+)-anti-BPDE in the high mutagenic activity of B(a)P in the cell-mediated mutagenesis assays using the human mammary cells as activators, and the low mutagenic activity of B(a)P when rat cells were used as activators. The quantitative differences in the activation of DMBA by cells from these two species are also consistent with the cell-mediated mutagenic activities of DMBA using these cells as activators. These results suggest that the higher carcinogenic activity of DMBA compared to B(a)P in the rat mammary gland may not be indicative of the relative carcinogenic potencies of these compounds for human mammary cells.